The effect of additives on the radiolytic yield of nitrogen from the radiolysis of 2, 2'-azobis-isobutyronitrile (AIBN) in benzene solution is examined. These additives have been known to quench excited benzene very effectively. Diacetyl, naphthalene, 2, 5-diphenyloxazole (PPO) and anthracene with excitation energies lower than that of AIBN in the lowest triplet state decrease the nitrogen yield. The rate constants of these compounds in quenching the excited benzene are seen to be equal for both singlet and triplet states. An anomalously high quenching rate constant is seen for anthracene, which could be attributed to the quenching of highlying excited state benzene.
INTRODUCTION
Previous experiments(1) have indicated that the radiolysis of 2, 2'-azo-bis-isobutyronitrile (AIBN) in benzene solution takes place through energy transfer from the excited solvent molecule to the solute. The 100eV yield of nitrogen G (N2) is found to be 1.4 at steady value of solute concentration.
Of this figure 0.8 is attributed to the process through the excited benzene in singlet state and 0.6 to the same in triplet.
Excitation transfer in liquid media has been extensively studied by Wilkinson(2) and others (3) . In these past studies, generally, aromatic compounds and ketones have been used as acceptors for the excitation energy.
In the present experiment the effect of certain additives used by these investigators on the radiolysis of AIBN in benzene solution is studied to elucidate the mechanism of the energy transfer in this system.
II. EXPERIMENTAL
Anthracene and naphthalene as well as the AIBN were purified by repeated recrystalization from methanol.
Other chemicals used were of the highest purity available commercially, and used as received.
The procedure and method of analysis of the chemicals have been described in the previous work(1).
III. RESULTS Figure 1 shows the effect on the nitrogen excitation energies lower than that of AIBN.
The values are plotted against additive concentration.
The values of G (N2) show a decreasing trend with rising additive concentration. The plots for diacetyl, 2, 5-diphenyloxazle (PPO) and naphthalene fall nearly on the same curve but not anthracene.
The effect of additives with excitation energies higher than that of AIBN is presented in Fig. 2 . A similar downward slope as in Fig. 1 
IV . DISCUSSION
In the previous paper, the following sequence of reactions was presented for the radiolysis of AIBN in benzene solution bringing about nitrogen formation.
The symbols used here have the same meaning as in the previous paper.
The presence of the additive (Q) which accepts the excitation energy from the excited solvent molecule, as in reaction (13) and (14), lowers G (N2) on account of competition between the additive with AIBN for excited benzene so that the nitrogen yield should be described by Eq. (I) below.
We have noted that the points of G (N2)
plotted against additive concentration fall on the same smooth curve, with the exception of anthracene.
This would suggest that the rate constants k13 and k14 for naphthalene and PPO are both very close to that for diacetyl. The excitation energies of benzene in the singlet and triplet state are 115 and 85kcal/mol respectively as obtained by Lewis & Kasha(4) and those of additives used in the experiment shown in Fig. 1 Since the quantum yields of the intersystem crossing for these ketones are almost unity, the nitrogen yield should be described by the equation These values are very close to the present result.
From the intercept of the graph with the abscissa in Fig. 4 , (G(1B*)+G(3B*))f3 is found to be 0.87 for this system.
Taking values of f3=0.22 and G(3B*)=2.7(1), G(1B*) becomes 1.3 Since G(1B*)f1 has been found to be 0.8, f1 must be 0.62. The yield of excited benzene (1B2u) has been reported to be 1.62 and 1.43 respectively by Cooper(5) and Cundall (6) The results are as given in Table 1 . It is seen that piperidine has an effect significantly stronger than methanol in inhibiting nitrogen production, which can be attributed to the faculty of piperidine to quench the excited benzene as well as scavenge the benzene cations.
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